Prolactin as a mammalian mitogen and tumor promoter.
Cellular proliferation and differentiation of the mammalian mammary gland requires a medley of hormones including the anterior pituitary hormone, PRL. Recent evidence extends the role of PRL as a mammalian mitogen to cells in several physiological systems not directly involved in reproductive functions, such as liver and lymphocytes. PRL administration induces biochemical markers expressed during the G1 phase of cell cycle and activates DNA synthesis in rat liver. Chronic PRL treatment causes hepatomegaly, reflecting its stimulation of the proliferative process. In vitro, a lactogen-dependent cell line, the Nb2 rat node lymphoma cell, serves as a useful paradigm to study PRL action on mitogenesis. These cells, when cultured in the presence of lactogens, proliferate in a dose-dependent manner. The effects of various pharmacological agents on discrete phases of the cell cycle may be readily assessed in these cells since PRL-stimulated entry into cycle is signalled by an elevation of ODC activity at 6 hr and entry into S-phase at 6-12 hr. The parallel effects of phorbol ester tumor promoters and PRL on cell cycle progression in Nb2 lymphoma cells and in hepatic proliferation suggest that PRL may likewise mediate proliferation in aberrant growth conditions such as neoplasia. The data presented support the hypothesis that PRL is capable of promoting hepatocarcinogenesis. Its chronic administration after a hepatic initiating agent stimulated the development of histochemical and biochemical markers characteristic of preneoplasia. Further, the effect of PRL was comparable to that of the hepatocarcinogen when either was administered alone. Thus, hyperprolactinemia may serve to promote the development of hepatic tumors. Phorbol esters are thought to promote tumorigenesis by directly activating PKC. In the Nb2 lymphoma cell model, tumor promoting phorbol esters mimic the effects of PRL. Similarly, PRL-stimulated enzyme induction in liver is mirrored by phorbol ester treatment, and inhibitors of PKC block PRL-stimulated mitogenesis in Nb2 cells. Further, PRL or TPA administration to rats causes translocation of PKC activity from the hepatic cytosol to the membrane fraction, reflecting kinase activation. Therefore, PRL activation of PKC appears to be a physiological phenomenon of general significance, occurring as the result of lactogen receptor stimulation and serving to transmit intracellular signals linked to the regulation of mitogenesis. Further study is required to more fully define the scope of PRL-mediated mitogenic actions as well as its effects on the expression of differentiated products in tissues and cells.